QRS deflection in aVF is negative. Similarly, in Figure  1 C, the angle of 1 I .2" is added to 90" (lead aVF, largest net QRS defection) since the net QRS deflection in lead I is negative.
Rapid calculation of the electrocardiographic frontal axis is desirable. The method described is simple and provides an acceptable approximation of the axis determined using the trigonometric tangent. The calculated angle may underestimate the true angle by less than 4.1 O without overestimation. Alternative methods to determine the axis are reliable but may require the use of tables or reference diagrams.3-6 Thus, advantages of this formula include its simplicity, which allows for rapid calculation of frontal plane axis without use of the more cumbersome hexaxial reference diagram or tables. It may be particularly useful where there is no equiphasic lead, such that Grant's method' is not easily applicable. outflow tract compared to that measured from the pulmonary trunk. Matsuda et al5 found no such difference between the 2 sampling sites. We determined the effect of Doppler sample volume position on all of the commonly used RV systolic time intervals in a group of patients evaluated in a pediatric echccardiography laboratory.
The study participants consisted of 23patients. Seven patients had normal examinations while the other 16 had a variety of cardiovascular abnormalities including aortic stenosis, thoracic coarctation, atria1 septal defect, small ventricular septal defect, atrioventricular septal defect, car triatriatum, mitral valve prolapse, Marfan's syndrome, Kawasaki's disease and Wolff-ParkinsonWhite syndrome. The group included 10 females and 13 males whose ages ranged from 5 days to 25 years (mean 9.4 years). Each participant underwent a range-gated The preejection period was measured from the Q wave of the electrocardiogram to the onset of flow on the Doppler tracing. The acceleration time was measured from the onset of jlow to the peak velocity of flow. The ejection time was measured from the onset offow to the end ofjlow (Figure 2) . A minimum of 3 cardiac cycles was measured at each sample volume position. The following variables were derived from the measured time intervals: the preejection period corrected for heart rate was calculated as the uncorrected preejection period plus 0.39 times the heart rate, and the ejection time corrected for heart rate was calculated as the uncorrected ejection time plus 1 S times the heart rate. In addition, the ratios of preejection period/acceleration time, acceleration time/ejection time and preejection period/ejection time were calculated. The variables measured at each site were compared using a period t test and Bonferroni's correction for multiple comparisons. A 2-tailed p value X0.04 indicated a significant difference between sites. Table I lists the results of comparisons of the RV systolic time intervals obtained from the different sample volume positions. No differences were found in heart rate, preejection period, ejection time or these time intervals corrected for heart rate at the 3 sample sites. The acceleration time was significantly shorter distal to the pulmonary valve and midway to the pulmonary trunk when compared to that obtained proximal to thepulmonary valve. There was no difference in the acceleration time measured just distal to the pulmonary valve and the acceleration time measured midway to the pulmonary trunk. Because of the differences observed in the acceleration time between sites, the acceleration time/ejection time ratio was significantly lower at both sites distal to the pulmonary valve compared to the site proximal to the pulmonary valve. The acceleration time/ejection time ratio just distal to the pulmonary valve was not different from the acceleration time/ejection time ratio measured midway in the pulmonary trunk. The preejection period/acceleration time ratio measured just distal to the pulmonary valve was significantly higher than the preejection period/acceleration time ratio measured proximal to the pulmonary valve. The preejection period/acceleration time ratio measured midway in the main pulmonary artery was also higher than that measured proximal to the pulmonary valve but this value did not reach statistical significance. The preejection period/ ejection time ratio was not different among the 3 sampling sites. AT = acceleration time; ET = ejection time; ETc = heart rate-corrected ejection time; HR = heart rate; MPA = main pulmonary artery; PEP = preejection period; PEPc = heart rate-corrected preejection period.
Several
invasively. Chan et al2 showed that the measurement of the peak velocity of the tricuspid regurgitant jet was the most useful and practical technique, but they could obtain the jet in only 72% of the patients studied. Therefore, Doppler techniques other than measurement of the tricuspid regurgitant jet must be used to estimate pulmonary artery pressure in some patients. Several different RV systolic time intervals have proved useful for estimating pulmonary artery pressure noninvasively. l-* Of these intervals, the acceleration time and ratios involving the acceleration time have correlated best with catheterization measurements of pulmonary pressure and vascular resistance.1,6~7 Systolic time intervals are influenced by factors such as heart rate, contractility, ventricular loading conditions and drug therapy. Therefore, they are limited in their ability to evaluate pulmonary hypertension. In this study, we found that technical factors such as the position of the Doppler sample volume can also influence the noninvasive measurement of RV systolic time intervals.
Different investigators have used different Doppler sampling sites to evaluate patients with pulmonary hypertension. It is as yet unknown which site provides the best correlation with catheterization measurements of pulmonary artery pressure and resistance. In the meantime, if Doppler measurements of acceleration time or ratios involving acceleration time are used to predict pulmonary artery pressure, care must be taken to standardize sample volume position.
